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EFFECT  02?  THE  DRYING  LIEDIA  Oil  THE  SURVIVAL  RATE  OF 
MICROBES  IN  THE  DRY  ANTIPLAGUE  VACCINE 
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For  tho  preservation  of  the  viability  of  the  microbe 
cell  during  its  transformation  into  the  anabiotio  state  (the 
process  of  drying  by  the  sublimation  method),  and  in  anabiosis 
(in  the  prooess  of  prolonged  storage),  the  external  medium 
factors  are  of  extrema  importance* 

One  af  the  most  essential  factors  of  this  medium  in  the 
drying  end  storage  of  live  antiplagua  vaccine  (cs  well  as  of 
many  other  livo  vaccines)  is  tho  protective  medium  or  the  dry¬ 
ing  medium.  During  a  relatively  short  period  of  time  a  great 
number  of  them  v/ere  proposed;  they  produce  different  effects 
depending  on  the  type  of  microbes. 

Eor  drying  live  antiplagua  vaccine  H.  II.  Faybich  and  R. 
V.  Korneyev’s  saccharose-gelatin  medium  was  adopted.,  which 
possesses  a  number  of  positive  properties.  The  disadvantage 
of  this  medium,  and  of  many  other  drying  media,  is  the  appre¬ 
ciable  loss  of  microbe  cells  in  the  prooess  of  sublimation 
and  the  subsequent  storage  of  vaccines  in  it. 

In  connection  with  the  publication  by  B.  I.  Blankov 
and  D.  L.  Klebanov  (1961)  of  the  monograph  Primeneniye  liofl- 
lizatsii  v  mikrobiologii  (The  Use  of  Lyophilizetion  in  Micro¬ 
biology), “in  which  all  the  requirements  to  be  met  by  the  dry¬ 
ing  media  are  stated  in  full,  and  many  various  prescriptions 
for  them  with  the  corresponding  characteristics  thereof  ere 
adduced,  we  performed  a  comparative  study  of  the  effeot  of 
some  of  them  on  the  survival  rate  of  miorobe  oells  in  the  live 
antiplagua  vaccine  of  the  Ye  V  strain  (NIIEGjNauohno  Issle&ova- 
tel’skiy  Institut  Eksperimental’noy  Gigiyeny;  Soientlfio  Re¬ 
search  Institute  of  Experimental  Hygiene). 


For  the  above  purpose  we  used  the  following  proteotivo 
drying  nedia:  1.  11%  ll»  Faybioh  and  H.  V*  Korneyev  --  saocha- 

JaSirl  2*  ?*  z*  Blan£ov  end  YU.  L.  Subbotina 

{I960)  --  gelatose  5;,+  saocherose  7.5 £;  3.  B.  I.  Blankov  C8.S 
—saccharose  7,5^  in  the  hydrolysate  of  natural  fat-freo 
nlUzi  d.  Hornybrook  (1955)  —  lootose-salt:  potassium  oit- 
rate  1.35+ sodium  citrate  2.45  grams+potassiun  phosohate  0.61 
grem+caloium  ohloride  1.33  grams  +  magnesium  chloride  0.6  p*-b 
potassiun  carbonate  1  gram  +-laotose  57.5  grams 4- water  1  liter 
{pH  of  the  medium  is  7.0).  The  medium  is  characterized  by 
good  solubility  and  absenoe  of  antigenio  properties.  5.  Fray 
77 rt§i?oose  7 •8S»- *  nutrient  broth  25^+dextrin  5&;  6.  Magleton 
(I960),  recommended  by  him  for  drying  BCG:  saccharose  7.5^+. 
dextrin  859+ sodium  glutoaate  2?S;  7.  Grieves  (1960)  —  sodixna 
glutomata  5?. -f  dextrin  5$. 

!The  Ye  V  vaooine  strain  was  used  to  inoculate  Hutting- 
ar’s  agar  (pH  —  7.2)  with  amine  nitrogen  oontent  of  120-140 

The  oulture  for  the  experiments  was  washed  from  two 
plates  with  one  of  the  above  madia.  The  microbe  suspension 
was  kept  for  three  days  at  2©C  (control  for  sterility),  then 
the  standard  and  the  percentage  of  live  microbes  in  it  were 
determined.  The  drying  was  performed  in  the  HE -3  chamber 
apparatus  according  to  the  adopted  drying  procedure.  The 
experiment  with  media  1,  2,  and  4  was  performed  6  times,  with 
the  others,  beoause  of  the  poor  survival  rate  of  the  microbes 
in  the  vaocine,  three  times  (Table  1). 

Table  1 

Effect  of  Various  Drying  Hedia  on  the  Survival  Bate 
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LLG^IND :  1)  Drying  medium;  2)  number  of  experiments; 
3)  microbe  body  content  in  the  vacolne;  4)  liquid;  5)  dry; 
6)  standard  billion  m.  b.:  7)  %  live  m.  b,;  8)  Faybich; 

9)  Blankov  (gelatose);  10)  Blankov  (GUS);  11)  Hornybrook; 
12)  Fray;  13)  Lagleton;  14)  Grieves. 
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*w3  wo  can  see  from  Table  1,  the  decrease  of  the  sur¬ 
vival  rato  of  the  microbes  in  the  vaccine  in  the  prooess  of 
lyophilization  proceeds  alone  two  lines:  a)  decrease  of  the 
vaccine’s  standard,  which  we  tend  to  attribute  mainly  to  the 
destruction  of  the  live  microbe  cells  during  a  speoifio  phase 
of  growth  with  a  high  osmotic  pressure  within  the  cell;  chid 
b)  death  of  the  microbe  cells  without  breakdom  thereof,  oc¬ 
curring  both  in  the  liquid  vaccine  during  the  control  period 
and  in  the  prooess  of  drying. 

Here  the  microbe  survival  rate  is  affected  appreciably 
by  the  drying  medium,  beginning  with  the  moment  they  are  wash¬ 
ed  down*  Thus,  if  the  number  of  microbes  suspended  in  the 
yaybich  medium,  after  three  days’  refrigerated  storage  at  2°C 
is  to  be  taken  as  1005a,  then  in  the  other  media  it  will  be 
the  following: (Table  2). 


Table  2 


liffect  of  Various  Drying  I'cdia  on  the  Survival  Rate 
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LHG-li  .J  .  1)  Ilodium;  2)i'nybich;T}  Diauhov  (gelatose) ; 
4)  GLS;  5')  hornybrook;  6)  y ray;  7)  Ilngloton;  8)  Grieves; 
9)  )a  of  live  microbes. 


yron  the  above  v/e  con  see  that  Grieves*  medium  is  the 
most  favorable  for  the  survival  of  the  Ya  V  microbes  in  the 
suspension.  The  other  media  decrease  the  number  of  live 
microbes  in  comparison  with  the  1’uybich  medium,  even  before 
drying:  geletosc  —  by  12,  Hornybrook  —  >7  19,  GI^S  —  by  21, 
magloton  —  by  54,  and  Tray  medium  —  by  57?..  The  microbes 
die  at  an  especially  high  rate  in  llaglt ton’s  and  Yray's  media. 

However,  although  in  Grieves’  mauium  the  standard  and 
viability  of  the  microbes  is  well  preserved  in  the  vaccine 
before  drying,  upon  lyophilization,  the  highest  percentage 
(77.45a)  of  the  death  of  miorobes  is  observed  in  it  (Table  3). 

From  Table  3  it  follows  that  the  percentage  of  the  to¬ 
tal  yield  of  live  miorobe3  in  the  dry  vaccine,  calculated 
with  respect  to  the  total  amount  of  miorobes  suspended  in  the 
medium,  varies  greatly  for  various  media.  The  optimum  media 
are  those  of  Ycybich  (20.3>S)  and  5lankov  (gelatose  —  19.55i). 
Hornybrook' s  medium  occupies  the  third  place.  The  remaining 
media  do  not  protect  the  live  vaccine  from  death  during  lyo¬ 
philization. 
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Table  3 


Lffoct  of  the  Drying  Kcdium  on  tho  Yield  of  Live 
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LLC-;iD:l)  Drying  medium;  2}  yield  of  livo  microbes  in 
the  dry  vaccine  (in  ‘j  of  their  number  in  the  suspension); 

3)  loss  thereof  upon  lyophilizeticn;  4)  through  lowering  of 
the  standard;  5)  through  death  of  the  niorobos;  6)  total  loss, 
7)  Faybioh;  8)  Blankov  (with  gelatose);  9)  GL25;  10)  Horny- 
brook;  11)  Fray;  12)  llagleton;  13)  Grieves. 

The  change  in  the  number  of  live  microbes  in  the  vao- 
-eine  in  the  procoss  of  storage  is  given  in  Table  4. 

The  best  results  with  respect  to  the  survival  rate  of 
the  microbes  after  4  month  of  stcrege  of  live  antiplaguo  vac¬ 
cine  are  obtained  with  Grieves’  nodiun  (no  decreaso),  however, 
as  we  hove  mentioned,  the  initial  percentage  of  live  microbes 
after  lyophilination  in  it  was  extremely  low,  which  fact  di¬ 
minishes  it3  merits.  Taking  this  into  account  we  conclude 
that  the  no3t  advantageous  medium  (the  survival  rate  during 
the  aame  time  decreases  only  9.45»)is  Faybich’s  protective 
medium,  with  whioh,  according  to  A.  II.  Kraynova  «t  al.  (1960) 
and  N.  F.  Bystryy  et  al.  (1961),  the  pariod  of  usability  of 
the  vaoolne  cen  be  prolonged  to  2-3  years,  which  fact  is  ac¬ 
cepted  by  the  new  instruction.  Kith  the  other  protective 
media  studied,  we  note  a  sharp  (from  31  to  100£)  decrease  of 
survival  of  microbes  in  the  vaccine  after  a  storage  period  of 

4  months  only.  ,  _  ^  .  _ 

The  analysis  of  the  data  obtained  by  us  gave 

us  an  Idea  on  the  rationality  of  studying  the  effectiveness 
of  combination  in  the  drying  medium  of  individual  ingredients 
of  the  Grieves  and  Faybich  medio.  F or  this  we  performed 

experiments  with  3  new  series  of  the  vaccine.  The  following 
results  v/ere  obtained  (Table  5)  • 

From  this  Table  we  see  that  the  addition  to  tho  Faybioh 
and  Korneyev  medium  of  5^3  of  sodium  glutamate  inorsaoes  the 
yield  of  live  microbes  in  the  ary  vaccine,  albeit  to  a  small 
detrvc  (3.65i),  whereas  the  addition  of  7.5^  sodium  glutcmato 
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Table  4 


Survival  Hate  of  liicrobos  in  tho  Vaccine 
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LHGhtID:  1)  Dryins  medium;  2)  percontose  of  survival 
of  tho  initial  dry  vaocino;  3)  its  decrease  upon  storage  for; 

4)  one  month;  5)  four  months;  6)  £  of  relative  decrease  by 
the  end  of  four  months;  7)  Faybich;  8)  Blankov  (gelatoso); 

9)  C&S;  10)  Hornybrook;  11)  Fray;  12)  Kagleton;  13)  Grieves. 

or  5%  dextrW  result  In  the  dacreese  of  these  indexes. 

Thus ,  :>£he  study  of  tho  offeot  of  various  drying  media 
end  several  combinations  thereof,  shoued  that  the  best  medium 
for  dryinc  live  antiplague  vecoine  is  the  Fayblch  and  Korney¬ 
ev  medium;  upon  addition  to  it  of  5;j  of  sodium  glutonatefr'it 
would  possibly  yield  still  more  stable  results.  The  second 
place  is  oocupiod  by  the  protootive  golatose  Blankov  medium  — 

Table  5 

Effectiveness  of  the  Combination  of  tho  Fayblch 
Drying  alodium  \7ith  the  Ingredients  of  the  Grieves 
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LhGhlTD ;  1)  Variations  of  dryihG  media  combinations; 

£)  mean  number  of  microbes  (in  billions)  per  1  ml  of  medium 
tfl've  drying;  3)  dry  vaccine;  4)  number  of  live  microbes  in 
*  ml,  in  billions;  5)  percentage  of  yield  of  live  nicrobes; 
6)  Fayblch  medium;  7)  Fayblch  mediums  sodium  glutomate  5-;«; 
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8)  Payblch  medium -v- sodium  glutamate  7.5^;  9)  Pay  blob,  medium -t- 
dextrin  5>j. 

''end  the  laotoss-3alt  liornybrook  medium.  The  rest  of  the 
adduoed  media  ere  unsuitable  for  drying  the  antiplaguo  vao- 

oine. 
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